Hypothalamic hypothyroidism caused by lesions in rat paraventricular nuclei alters the carbohydrate structure of secreted thyrotropin.
The effects of hypothalamic hypothyroidism vs. primary hypothyroidism on TSH carbohydrate structure were studied in the rat. Adult male rats with bilateral paraventricular nuclear lesions (n = 10), sham lesions (n = 10), and thyroidectomies (n = 6) were studied 2 weeks postoperatively and compared to normal animals without surgery (n = 6). Pituitaries were incubated in medium containing [3H]glucosamine for 24 h. TSH was immunoprecipitated from medium and pituitary sonicates using anti-TSH beta serum, digested with pronase to obtain TSH glycopeptides, desalted, then analyzed by Concanavalin-A (Con-A) chromatography. Compared to sham controls, hypothalamus-lesioned animals contained a greater proportion of secreted TSH glycopeptides that bound weakly to Con-A, indicating a shift from bisecting and/or multiantennary structures in control animals to biantennary and/or truncated hybrid forms in hypothalamus-lesioned animals. In contrast, thyroidectomized animals, compared to normal and lesioned animals, contained a greater proportion of secreted TSH glycopeptides that did not bind to Con-A, indicating a shift from biantennary and/or truncated hybrid forms to bisecting and/or multiantennary forms. The characteristics of the carbohydrate chains on secreted TSH differed markedly in hypothalamic vs. primary hypothyroidism despite equally low thyroid hormone levels in vivo. Thus, in addition to regulating TSH secretion, hypothalamic hormones alter TSH carbohydrate structure, which may affect its bioactivity and MCR.